to the optic nerve head does not usually cause infarction, as the posterior ciliary vessels appear to be relatively radioresistant and usually remain patent.
Those eyes that have been examined pathologically support the concept of an ischaemic process. There is inner retinal layer necrosis with loss of ganglion cells and hyaline degeneration in the wall of the retinal arterioles (Egbert et al. 1980) . The severity of the retinopathy appears to be dose-related. There is some debate about the exact dose of radiation that will produce change. Duke-Elder (1972) suggests that more than 3000 rad to the posterior segment will lead to some degree of retinal damage. Reported doses of irradiation to paraocular structures causing a retinopathy are generally more than 5000 rad (Shukovsky & Fletcher 1972 , Chan & Shukovsky 1976 , Chee 1968 . It is now becoming apparent that though the total dose of irradiation is important in this respect, other factors such as fractionation, type of irradiation and the time course of delivery all play a part (Aristizabal et al. 1977) .
Hyperbaric oxygen also produces marked effects on the eye (Nichols & Lambertsen 1969) which may be reversible or irreversible. A high partial pressure of oxygen causes retinal vasoconstriction. However, the retina becomes hyperoxygenated due to the increase in dissolved oxygen in plasma, and this is seen clinically as the venous circulation becomes arterialized. A reversible constriction of the visual fields has been observed in all patients undergoing treatment.
There are now several reports of a reversible index myopia (Lyne 1978) .
Irreversible effects of hyperbaric oxygen depend on the maturity of the retina. It may induce retrolental fibroplasia in the young of most mammals including man. In the adult experimental animal hyperbaric oxygen causes a toxic inactivation of respiratory enzymes, selective rod cell death and reduction of the electroretinogram. Prolonged administration leads to iritis, hypotony and exudative detachments in dogs. More recently it has been associated with the formation of nuclear cataracts in man (Palmquist et al. 1984) . This is the first case of radiation retinopathy reported where hyperbaric oxygen was used in the treatment schedule. Compared with other cases reported in the literature, it presents a particularly severe vaso-occlusive picture, despite the relatively low dose of irradiation given. It has been postulated since 1954 (Gerschman et al. 1954 ) that hyperbaric oxygen and X-irradiation may have a synergistic effect, and both have been shown to affect the retina through a selective metabolic blockade of respiratory enzymes. It is concluded that the retinopathy produced in this unique case is, in part, due to this synergistic action.
Acknowledgment: I would like to thank Mr M Sanders for permission to report this case. Case report A 36-year-old lorry driver presented with a fourday history of rapidly progressive loss of the central field of his right eye, associated with periorbital aching. He was otherwise well. His vision was reduced to counting fingers at two metres in the right eye, with a relative afferent pupil defect and a central scotoma. The disc and fundus were entirely normal. The left eye had an acuity of 6/7.5 with normal Bjerrum field and colour vision with Ishihara plates.
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A diagnosis of retrobulbar neuritis was made, but within two days the vision of the affected eye was only vague perception of light. The optic disc was still completely normal to ophthalmoscopy and fluorescein angiography (Figures 1 and 2) .
A thorough physical examination and a number of investigations failed to reveal any definite abnormality. X-rays of skull, optic canals and chest were normal, as were his blood count, syphilis serology, serum urea, B12 and antinuclear antibodies. Urinary microscopy was normal. The only slightly abnormal findings were an ESR of 25 mm/hour and an elevation of the a2-globulin fraction of the plasma.
In view of the profound visual loss, treatment with ACTH 80 units/day was given for two weeks to no effect. Two days later the patient developed a right abducens palsy, and after a further two days a right third nerve palsy with sparing of the pupil. Although there was no disturbance of fourth or fifth nerve function, a CT scan was performed to exclude a tumour of the orbital apex. This demonstrated only swelling of the optic nerve (Figure 3) .
A granulomatous or vasculitic process would be most likely to account for the several discrete lesions implied by the clinical signs, but no diagnosis was forthcoming from the investigations. The patient's condition remained stable for two months until he began to complain of loss of balance, fatigue and aching of the ankles. He had right optic atrophy, but his extraocular muscle palsies had resolved. He now had an early left facial palsy, a left neural deafness and an upper motor neurone weakness of his lower limbs. His blood pressure had risen to 170/100 mmHg.
Repeated investigation revealed an ESR of 88 mm/hour, a severe hypochromic microcytic anaemia, eosinophilia, uraemia, haematuria and proteinuria. This rapidly led to the diagnosis of polyarteritis nodosa, which was confirmed by renal biopsy.
Discussion
Polyarteritis nodosa (PN) is characterized by a widespread, but patchy, necrosis of small and medium-sized arteries. Its clinical features vary widely depending on the distribution of involved vessels and an extensive catalogue of ocular manifestations has been compiled including retinal vasculitis, hypertensive retinopathy, central retinal artery occlusion (Ford & Siekert 1965) , choroidal insufficiency (Newman et al. 1974) , and anterior ischaemic optic neuropathy (AION) (Goldstein & Wexler 1937 , Kimbrell & Wheliss 1967 , Saraux et al. 1982a . However, only 1% of patients with PN present with ocular symptoms, these usually being a late manifestation of the disease (Boyd 1965). Two features of this case are unusual. Firstly, this patient had no systemic symptoms at presentation and although, with hindsight, his midly elevated ESR and a2-globulin levels were significant, he showed no features suggestive of PN as distinct from any other disease. Diagnosis was therefore delayed until more characteristic manifestations of the disease had developed.
Secondly, although a posterior ischaemic optic neuropathy may not be an unexpected finding in a systemic vasculitis (Hayreh 1981) it does not appear to have been reported in association with PN in the English literature. Saraux et al. (1982a,b) have recorded one case in a patient with a seven-year history of PN primarily affecting the skin. In their case a typical AION was followed within a week by the sudden development of an arcuate scotoma in the other eye, with no abnormality of the optic disc. A similar clinical picture has been reported in systemic lupus erythematosus (Hayreh 1981 , Sauraux et al. 1982a ), giant-cell arteritis (Hayreh 1981) and other connective tissue disorders. PION would occur from involvement of the leptomeningeal plexus supplying the optic nerve posterior to the retrolaminar portion, or of the branches of the ophthalmic artery that supply this plexus. As these are small and medium-sized arteries, one might expect them to be preferentially involved in PN. It must be presumed that the infrequency of this clinical finding is due to the plexiform nature of the blood supply to this part The case of a woman with hereditary angiooedema and her successful treatment using Cl esterase inhibitor concentrate is reported. The rationale for the use of this treatment is discussed.
Case report
The patient, Mrs S P, a 40-year-old nurse, comes from a family in which at least five generations have been affected by hereditary angio-oedema (Figure 1 ). Her grandfather died at the age of 39 from an attack of laryngeal oedema. Her two oldest children (aged 13 and I 1) have been shown to have inherited the biochemical abnormality, but are asymptomatic at the time of writing. Her third child died from a 'cot death', and may have been affected.
The patient suffered with attacks of giant urticaria in childhood which were controlled by antihistamines. She still has attacks of cholinergic urticaria which require no treatment.
At the age of 23 she was started on a combined oestrogen-progestogen contraceptive pill, and whilst taking this developed recurrent attacks of angio-oedema. These became more severe and frequent during her 4 pregnancies, and stopped after delivery in each case. Typical attacks began with swelling around a large joint such as the knee; progressively severe and incapacitating abdominal colicky pain, vomiting and diarrhoea would follow. Symptoms would increase over a period of 12-24 hours. If untreated, attacks lasted up to 48 hours before gradually subsiding. Towards the end of her last pregnancy such attacks were occurring every 7-10 days. Fortunately there were no attacks of laryngeal oedema.
Investigations revealed the 'classical' abnormality of hereditary angio-oedema, i.e. an absolute deficiency of Cl esterase inhibitor: 0.11 g/l (normal range 0.18-0.26) and reduced C4: 0.11 g/l (normal range 0.14-0.54). C3 activity was normal. These abnormalities persisted in the non-pregnant state even though there were no attacks of angio-oedema.
During her first three pregnancies and the early part of her last pregnancy attacks of angiooedema were usually treated with the antifibrinolytic drug s-aminocaproic acid (4-6 g sixhourly by mouth) together with the antiemetic Gravol (dimenhydrinate 100 mg suppositories). This combination reduced both the severity of the symptoms and the length of the attacks to approximately 36 hours. 
